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h i g h l i g h t s
Gaze elevation significantly increases oVEMP amplitude, while gaze depression decreases amplitude and prolongs latency.
This gaze effect is primarily due to changes in tonic eye muscle activity, while the contribution of changes in muscle-electrode distance is significant but small. oVEMPs recorded from below the eyes originate mainly in the inferior oblique muscle during up-gaze and in the inferior rectus muscle during down-gaze.
a b s t r a c t
Objectives: The ocular vestibular evoked myogenic potential (oVEMP) is a vestibular reflex recorded from the inferior oblique (IO) muscles, which increases in amplitude during eye elevation. We investigated whether this effect of gaze elevation could be explained by movement of the IO closer to the recording electrode. Methods: We compared oVEMPs recorded with different gaze elevations to those recorded with constant gaze position but electrodes placed at increasing distance from the eyes. oVEMPs were recorded in ten healthy subjects using bursts of skull vibration.
Results: oVEMP amplitude decreased more with decreasing gaze elevation (9 lV from 24°up to neutral) than with increasing electrode distance (2.7 lV from baseline to 6.4 mm; P < 0.005). The oVEMP recorded with gaze 24°down had delayed latency (by 4.5 ms). Conclusion: The effect of gaze elevation on the oVEMP cannot be explained by changes in position of the muscle alone and is likely mainly due to increased tonic contraction of the IO muscle in up-gaze. The oVEMP recorded in down-gaze (when the IO is inactivated, but the IR activated) likely originates in the adjacent IR muscle. Significance: Our results suggest that oVEMP amplitudes in extraocular muscles scale in response to changing tonic muscle activity. Ó 2012 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The ocular vestibular evoked myogenic potential (oVEMP) is a recently-described, vestibular-dependent reflex recorded from the extraocular muscles in humans (see Rosengren et al., 2010 for review) . It is elicited by vestibular stimulation with vibration or loud sounds and is recorded from surface electrodes placed near the eyes. The oVEMP is part of the vestibulo-ocular reflex (VOR), as it represents the muscle activity that underlies a vestibular-evoked eye movement: it is, however, independent of the electrical activity generated by the corneoretinal dipole of the eye (i.e. the electrooculogram, EOG; Todd et al., 2007; Welgampola et al., 2009 ). The reflex is best measured during up-gaze from electrodes placed below the eyes, as it is largest and most consistent under these conditions (e.g. Iwasaki et al., 2009; Rosengren et al., 2005) . When thus measured, the oVEMP consists of a series of waves, beginning with a negativity which peaks at around 10 ms (n10). This potential is a 'crossed' reflex, i.e. recorded in the eye contralateral to the stimulated ear (Iwasaki et al., 2007) , and is thought to be mediated by otolith fibres, as animal studies have shown that otolith afferents are preferentially activated by vibration and sound (Curthoys et al., 2006; Murofushi and Curthoys, 1997) . As the n10 component
